Introduction
Postpartum depression (PPD), a disorder that has severe consequences for mother and child (Pearlstein, Howard, Salisbury, & Zlotnick, 2009) , is the most common psychiatric disorder experienced by women after childbirth (McGarry, Kim, Sheng, Egger, & Baksh, 2009) , with a prevalence of ~7% during the first three postpartum months (O'Hara, 2009) . While different biological (Albacar et al., 2011; Brummelte & Galea, 2010; Leung & Kaplan, 2009 ) and genetic (Costas et al., 2010; Mahon et al., 2009; Sanjuan et al., 2008; Treloar, Martin, Bucholz, Madden, & Heath, 1999) factors have been associated with PPD, most researchers have identified a history of affective disorder, depressive episodes and anxiety during pregnancy as the principal risk factors for PPD (O'Hara, 2009; Oppo et al., 2009 ). Social and psychological factors such as marital discord, low social support, stressful life events and lack of marital support have been strongly associated with PPD in several studies (Beck, 2001; Chen, 2001; O'Hara, 2009) , and unemployment, which has been associated with depression in the general population (Stankunas, Kalediene, Starkuviene, & Kapustinskiene, 2006) , has been specifically associated with PPD (Chen, 2001; Inandi et al., 2002; Jardri et al., 2006; Lane et al., 1997; Miyake, Tanaka, Sasaki, & Hirota, 2011; Posmontier, 2008; Rubertsson, Wickberg, Gustavsson, & Radestad, 2005; Warner, Appleby, Whitton, & Faragher, 1996) . However, the results of studies on the impacts of other social variables such as income (Miyake et al., 2011 ) and the mother's level of education (Beck, 2001; Josefsson et al., 2002; Kozinszky et al., 2011; Miyake et al., 2011) are controversial. A recent study in Japan found that full-time employment and professional or technical employment significantly reduced the risk of PPD, leading researchers to claim that it is likely that a higher degree of job satisfaction protects one from PPD (Miyake et al., 2011) . Furthermore, unemployment, and the attendant lack of income, during the postpartum period has been associated with lower levels of self-esteem and negative self-perception, both of which are risk factors for PPD (Chen, 2001) . Absences due to sickness are more frequent in pregnant women than in non-pregnant women (A. Sydsjo, Sydsjo, & Alexanderson, 2001) , and sick leave is a strong risk factor for the presence of postpartum depressive symptoms (Josefsson et al., 2002) . Neuroticism a fundamental personality trait which has also been implicated in postpartum depression (Beck, 2001) , correlates with a negative perception of one's social and economic statuses and tends to intensify feelings and beliefs about illness (Alfonsi, Conway, & Pushkar, 2011) . To our knowledge, no studies have assessed the relationship among employment, sick leave, personality traits and PPD. In a previous study on biological markers for PPD, we identified an association between employment, neuroticism and PPD (Albacar et al., 2011) . We hypothesized that women with higher scores for neuroticism would be more frequently unemployed or on sick leave during pregnancy and, therefore, be more at risk for PPD. Conversely, we hypothesized that women who are more active during pregnancy would be less susceptible to PPD.
Materials and methods

Study population
Our study population was obtained from a larger multicenter prospective study of 1,804 women recruited in Spain between December 2003 and October 2004 to study genetic and environmental factors associated with PPD (Sanjuan et al., 2008) . All participants volunteered, were of Spanish origin (Caucasian), were over 18 years of age and had a singleton baby. Participants with depression or other psychiatric illnesses during pregnancy were excluded from the study. Other exclusion criteria included cognitive impairments, the presence of a medical illness that prevented participation and the lack of data for any of the considered variables. Overall, 1,724 women were included in the study. The ethics committees at each of the participating hospitals approved the study.
Procedures
Participants were contacted 48 h postpartum at the hospital obstetric unit and invited to participate by the research team, which was comprised of clinical psychologists and psychiatrists. Upon acceptance, participants completed semi-structured interviews for the collection of socio-demographic data. Obstetric data were collected from obstetric medical records.
Socio-demographic variables included age (years), marital status (grouped as with or without partner), educational level (grouped as primary school equivalent to 9 years of education, secondary school equivalent to 13 years of education or college degree equivalent to 20 years of education), occupational status before and during pregnancy (grouped as active, e.g., employed, housewife and student, or inactive, e.g., unemployed and sick leave), type of coexistence (grouped as parents, own family or other) and perceived household income (grouped as adequate, low or very low).
www.intechopen.com
Employment During Pregnancy Protects Against Postpartum Depression 83
Obstetric variables of interest included the presence of a medical illness, defined as the presence of any medical condition that involved either hospitalization or pharmacological treatment during pregnancy or the peripartum period. This variable was dichotomized as presence or absence.
Depressive symptoms were screened 8 weeks and 32 weeks postpartum using the validated Spanish language version of the Edinburgh Postnatal Depression Scale (EPDS) (Garcia-Esteve, Ascaso, Ojuel, & Navarro, 2003) . Participants were screened at 8 weeks to accommodate mothers scheduled for a postpartum obstetric visit at this time, and most bibliographic references, including the Diagnostic and Statistical Manual of Mental Disorders IV (DSM IV), state that postpartum depression usually develops during the first 4 weeks postpartum. Depression was assessed at 32 weeks on the basis of data stating that postpartum depression can develop up to 12 months postpartum (O'Hara, 2009) . A baseline assessment was conducted 48 h postpartum when the mother was still in the hospital.
Women who scored higher than 9 on the EPDS at 8 or 32 weeks postpartum were identified as probable depression cases and were further evaluated using the Spanish language version of the Diagnostic Interview for Genetics Studies (DIGS) (Roca et al., 2007) , which was adapted (Sanjuan et al., 2008) to assess the DSM IV criteria for PPD and thereby confirm the diagnosis.
To assess personality traits, the Spanish validated version of the Eysenck Personality Questionnaire-R short scale (EPQ-RS) (Ortet G, 1997) was used. The EPQ-RS consists of 48 items taken from the 100-item EPQ-R and measures the following dimensions of personality: extraversion, neuroticism and psychoticism. We obtained t-scores for the population according to gender and age.
Statistical analysis
Qualitative variables were presented as percentages, and quantitative variables, including maternal age and dimensional personality traits, were presented as means and standard deviations (SD). A chi-square test was used to compare the distribution of categorical qualitative variables across PPD and non-PPD subgroups with the critical value of the residuals of the contingency tables to determine if the observed frequency in a category was higher or lower than expected. The same procedure was used to compare different social variables among occupational status categories. Student's t-test was used to analyze continuous predictor variables, and the McNemar Bowker test was used to compare the frequencies of paired data that indicated differences in occupation status before and during pregnancy. A logistic regression was used to measure the relationship between each of the selected variables (age, marital status, type of coexistence, medical illness, education level, perceived household income and personality traits) and employment status (active versus inactive and sick leave versus other). After identifying occupational status risk factors, we applied a logistic regression to assess a possible association between occupational status during pregnancy and PPD. Marital status, medical illness during pregnancy and maternal personality traits, including neuroticism, psychoticism and extraversion, were included as covariables. Perceived household income was excluded from the logistic regression model because of its colinearity with occupational status during pregnancy, that is, unemployed women had a higher perception of low household income. Education level, although highly associated with occupational status, did not add any significance in the regression models and was therefore excluded in the final analysis. Two multivariate regression models were developed to check our two hypotheses. The first model was applied to assess a possible relationship between sick leave during pregnancy and PPD. The second model was used to assess a possible protective effect of being active, as opposed to being inactive, on PPD. All two-tailed pvalues <0.05 were considered to be statistically significant. We used SPSS version 15.0 for all statistical analyses.
Results
Socio-demographics, obstetric characteristics and personality traits
Of the 1,724 women sampled, 163 (9.5%) were clinically diagnosed as depressed. The sociodemographic, obstetric and maternal personality characteristics are shown in Table 1 . Women in the PPD group more frequently lived without a partner (PPD 6.7% versus non-PPD 3.1%; p-value = 0.02), experienced a medical illness during pregnancy (PPD 25.2% versus non-PPD 19.5%; p-value = 0.004) and considered their household income to be low (PPD 46.0% versus non-PPD 35.2%; p-value = 0.001) or very low (PPD 3.1% versus 0.8%; pvalue = 0.001). Mothers in the PPD group also recorded higher mean scores for neuroticism (47.2±10.4 versus 40.2±8.2; p-value = 0.001) and psychoticism (47.8±9.1 versus 46.1±8.6; pvalue = 0.01) than mothers in the non-PPD group. Conversely, women with PPD had lower mean extraversion scores than women in the non-PPD group (49.0±10.3 versus 51.4±9.6; pvalue = 0.001). Figure 1 shows the occupational status before and during pregnancy. Before pregnancy, only 5% of women were inactive, but during pregnancy, this value increased to 23% ( Figure  1 panel A) . Of those categorized as inactive, 4.4% were unemployed and 0.6% were on sick leave before pregnancy; during pregnancy, 12.2% were unemployed and 10.9% were on sick leave (Figure 1 panel B) .
Occupation status before and during pregnancy
Risk factors for occupation status
Prior to the main analysis, we assessed associations between the socio-demographic, obstetric and personality trait variables and occupation status. Using a binary logistic regression, we explored the association of these variables with being active and being on sick leave (Table 2) . Being active was positively associated with a higher level of education (p-value <0.001 for secondary school, and p-value <0.001 for a college degree). We further determined that higher scores for neuroticism and psychoticism were negatively associated with being active (p-value = 0.02 and p-value = 0.01, respectively). Sick leave was associated with a younger age (p-values = 0.004), the presence of a medical illness (p-value = 0.001) and lower levels of education (p-value <0.019 for secondary school and p-value = 0.003 for primary school). While living with parents appeared to protect against sick leave, the result was not statistically significant (p-value = 0.06). Table 1 . Socio-demographic, obstetric and personality trait variables for all participants and for the PPD and non-PPD groups. Figure 2 shows the percentages of active and inactive women before and during pregnancy. The percentages of active (95%) and inactive (5%) women before pregnancy were similar in the group of women who developed PPD compared with the group that did not develop PPD (Figure 2 panel A) . During pregnancy, however, the percentage of inactive women increased from 5% to 22% in the group that did not develop PPD and from 5% to 36% in the Table 2 . Odds ratios (ORs) and 95% confidence intervals (CIs) for occupational status in relation to selected socioeconomic, obstetric and personality trait variables for 1,724 Spanish participants.
Variables
Occupational status and PPD
group that did. The increase in inactivity status during pregnancy was due to an increase in unemployment, from 4.5% to 11.9% in the non-PPD group and from 4.3% to 15.3% in the PPD group, and an increase in sick leave, from 0.6% to 9.9% in the non-PPD group and from 0.6% to 20.9% in the PPD group. Inactivity before pregnancy was not associated with PPD (data not shown); however, inactivity during pregnancy was statistically different in the PPD group compared with the non-PPD group (Figure 3) . Finally, using a multivariate logistic regression analysis, we explored the relationship between occupation status and PPD, considering personality traits as covariables. The sociodemographic and obstetric variables explored in the binary logistic regression were included as covariables. Two models were constructed; one explored the risk that being on sick leave will lead to PPD, and the other explored the way in which being active protects against PPD. These results are shown in Table 3 .
In summary, being on sick leave, not having a partner, having a medical illness and demonstrating a likelihood for neuroticism are all indicators of risk for PPD. The multivariate model explains 13% of the PPD variance (Nagelkerke R 2 = 0.135). While the variable "being on sick leave" is an independent risk factor for PPD, its strong correlation with the variable "presence of medical illness" is noteworthy. Being active, having a partner and not having a medical illness appear to prevent the development of PPD. The model also explains 13% of the PPD variance. a The "enter" method was used. Hosmer-Lemeshow P=0.81. Nagelkerke R 2 = 0.13 b The "enter" method was used. Hosmer-Lemeshow P=0.55. Nagelkerke R 2 = 0.13 Table 3 . Multivariate logistic regression analysis to assess the relationship between occupational status and PPD.
Regression model
Variables in the equation
Discussion
PPD was identified in 9.5% of subjects, in agreement with PPD prevalences in other studies (O'Hara, 2009 ). The percentage of women categorized as inactive before pregnancy was 4.5% lower than the official percentage of unemployment during the period of our study in Spain (2003 Spain ( -2004 ; National Institute of Statistics) in an age-and gender-match comparison. Note that data from the National Institute of Statistics refers exclusively to employment, and we included in the activity group employed women but also students and housewife activity. Surprisingly, the percentage of inactive women increased to 23% during pregnancy. An important cause for this dramatic change was the increase in sick leave, which increased 18 times over the normal rate of women on sick leave. However, research has indicated that sick-leave frequency increases during pregnancy (Josefsson et al., 2002; A. Sydsjo et al., 2001) . Interestingly, unemployment during pregnancy in our sample almost tripled. Because we excluded women with depression during pregnancy, this increase in sick leave was not likely caused by depression, as other authors have reported (Bermejo et al., 2010) . As we did not collect evidence regarding the cause of this increase, we do not know if pregnant women decided not to work or if their unemployment was due to employee discrimination. The strong association among a low level of education, sick leave and unemployment suggest that women with lower levels of education have discontinuous jobs that, perhaps by one's own decision, are not renewed following pregnancy.
On the basis of previous reports (Akman, Uguz, & Kaya, 2007; Beck, 2001) , we hypothesized that neuroticism would strongly influence occupation status and, consequently, the development of PPD. Our binary logistic regression results show that neuroticism and psychoticism were significantly associated with an inactive occupation status, albeit with a very low OR (OR = 1.01 and 1.02, respectively). Because the inactive category included unemployment and sick leave, we explored the association of neuroticism with unemployment and sick leave separately and identified an association with unemployment but not with sick leave. Pregnant women with higher neuroticism scores are potentially more likely to be unemployed because of their perception of poor personal health (Alfonsi et al., 2011) . Surprisingly, however, a significant number of women with high psychoticism scores were unemployed. This could be because women with higher psychoticism scores have significant social disabilities and are thus unable to find jobs. A higher level of education was associated with a better occupation status, possibly because a better education makes finding a job easier.
The most important finding is that being on sick leave tripled the risk for PPD. This risk was heightened for those living without a partner, having higher scores for neuroticism and having a medical illness during pregnancy. Neuroticism and the presence of a medical illness are independent risk factors for PPD; thus, their statistical significance in the model was maintained in the multivariate analysis. We also found that being active reduced the risk of PPD by one-half. This protection from PPD increased when a woman was living with a partner, had no medical illness during pregnancy and had lower neuroticism scores. Our model of risk variables for the link between occupation status and PPD is summarized in Figure 4 . Previous studies have reported an association between maternal neuroticism and PPD (Jones et al., 2010) while others have studied the association between socioeconomic factors and PPD (Akincigil, Munch, & Niemczyk, 2010) . However, no studies have examined the relationship among a mother's personality traits, socioeconomic variables and PPD.
Sickness is associated with a compromised level of health in non-pregnant women (Bermejo et al., 2010) , and the accompanying lowered self-perception often results in a decreased level of physical activity. The main reason for sick leave during pregnancy is back pain (G. Sydsjo & Sydsjo, 2005) . Previous reports have indicated that physical activity during pregnancy plays an important role in minimizing the risk of PPD (Ersek & Brunner Huber, 2009 ). Sick leave may be associated with adverse social and economic consequences, both of which have been implicated in PPD (Boyd, Mogul, Newman, & Coyne, 2011) . Our results are consistent with previous studies that show employment, especially full-time, and a professional or technical job during pregnancy may reduce the risk of PPD (Inandi et al., 2002; Jardri et al., 2006; Lane et al., 1997; Miyake et al., 2011; Rubertsson et al., 2005; Warner et al., 1996) . However, some researchers did not find an association between employment and PPD (Akman et al., 2007; Ekuklu, Tokuc, Eskiocak, Berberoglu, & Saltik, 2004; Goyal, Gay, & Lee, 2010; Rich-Edwards et al., 2006; Tannous, Gigante, Fuchs, & Busnello, 2008; Weiss, Sheehan, & Gushwa, 2009 ). This controversy can be partially explained by several methodological differences in the studies. Our study had several methodological strengths. The sample size of 1,724 is large, and the sample group was composed exclusively of Spanish Caucasian women. The presence of a psychiatric illness during pregnancy was an exclusion criteria; thus, biases due to psychiatric conditions were avoided. Although previous studies have assessed employment during pregnancy and PPD, to our knowledge, this is the first study to assess the association of criteria other than employment status with PPD. Moreover, we used a psychiatric diagnostic of PPD based on the DSM IV that considers a broad period of occurrence. Most studies have been based only on the presence of depressive symptoms. Finally, our study explored the relationship between occupation and PPD while also considering individual neuroticism scores.
However, our study also has limitations. Some interesting variables such as the cause of sick leave, the level of marital quality support, an accurate diagnostic of illness during pregnancy and job type were not registered because this study was initially designed to explore a genetic-environment vulnerability to PPD (Sanjuan et al., 2008) . Despite its limitations and the need for future investigations, interesting insights can be drawn from this work. First, sick leave may not produce the intended benefits expected by pregnant women. Pregnancy is associated with asthenia, back pain and insomnia. As a result, family doctors and obstetricians often grant sick leave without a clear medical cause to avoid conflicts (Larsson, Sydsjo, Alexanderson, & Sydsjo, 2006) . Perhaps a more reflexive attitude is to implement psycho-educational interventions for pregnant women in an attempt to reduce unnecessary sick leave requests. For instance, for cases in which a medical condition requires a sick leave, other activities should be programmed to maintain a certain level of physical activity and self-esteem. We believe that if information regarding marital status, occupation status and maternal personality traits were collected and included in the obstetric history, identifying women who are at a high risk of developing PPD would be easier. This low-cost and relatively easy solution would assist in postpartum follow-up examinations of women with an increased susceptibility to PPD. Intervention studies to support this conclusion should be conducted.
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